Characterisation of neurotrophin dimers and monomers.
When recombinant brain-derived neurotrophic factor (BDNF) and neurotrophin-3 (NT-3) are purified by reverse-phase chromatography, these neurotrophins elute as two distinct peaks. This is also the case when naturally occurring BDNF is purified from brain tissue. As indicated by gelfiltration experiments, the peaks with shorter retention times correspond to neurotrophin dimers, those with longer retention times to monomers. In contrast, a BDNF mutant with a single amino-acid replacement (Arg-1-->Lys) in the basic processing site common to all neurotrophin precursors elutes as a single peak. This peak is shown by gel-filtration chromatography to consist of dimers with a molecular mass almost twice that of wild-type dimers. N-terminal sequencing indicates an extension of 19 amino acids, including a glycosylated asparagine residue. The biological activity of the BDNF mutant ([R-1K]BDNF) is identical with that of wild-type BDNF when tested in a neuron survival assay. Using this assay, the biological activities of guanidine-hydrochloride-denatured neurotrophin monomers were found to be much lower than that of the dimers, and experiments with NT-3 monomers and NIH3T3 cells expressing trkC suggest that such monomers exist in solution in a conformation that prevents efficient interactions with neurotrophin receptors.